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SYSTEM AND METHOD OF USING 
LOCAL NUMBER PORTABILITY (LNP) TO REDIRECT 
TERMINATING CALLS TO A SERVICE NODE 

Background of the Invention 

This invention relates generally to communication networks 
and, more particularly, to a system and method of using Local Number 
Portability (LNP) features to redirect terminating calls to a service node, 
such as a Service Control Point (SCP), so that the network services to 
communication devices can be initiated, monitored, and billed. 

In an ISDN User Part (ISUP) quasi- associated signaling 
system, where ISDN stands for Integrated Services Digital Network, a 
landline telephone is typically serviced through a switch, or a Service 
Switching Point (SSP). Both the telephone and the SSP have fixed 
locations inside a district with an area code. Each SSP is associated with 
an exchange number, and the SSP maintains a database of the telephones 
it services. In a ten digit telephone number (x 1 x 2 x 3 -x 4 x 5 x 6 -x 7 x 8 x 9 x 10 ), the 
area code is the first set of three digits (x 1 x 2 x 3 ), the exchange number is 
the second set of three digits (x 4 x 5 x 6 ), and the subscriber number is the 
last set of four digits (x 7 x 8 x 9 x 10 ). The local number of a subscriber is the 
exchange and subscriber numbers (x 4 - x 10 ). 

Telephone users are familiar with the inconvenience of 
acquiring a new telephone number after a change of residence. However, 
it is very important to most businesses that they retain their old local 
telephone numbers when changing business addresses or locations. 
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Further, to encourage competition between telephone service providers, 
non-business users must be permitted to change service providers without 
losing their preexisting local telephone numbers. To this end, Local 
Number Portability (LNP) procedures have been developed. 

Fig. 1 is a schematic block diagram illustrating the concept of 
LNP in a communications network 10 (prior art). LNP permits a local 
telephone number to be moved from a first (original) exchange to a second 
(new) exchange, or moved from a first switch (SSP) to a second switch 
(SSP). That is, LNP processes permit the telephone number to become 
associated with the new exchange, despite the fact that the telephone 
number is from the old exchange. Telephone 12 is shown as formerly 
associated with switch 14, but presently associated with switch 16. The 
previous association with switch 14 is indicated with dotted line 18. 
Originating telephone 20 originates a telephone call to terminating 
telephone 12. Local exchange (N-l) switch 22 maintains a record that at 
least one number associated with switch 14 is a ported local telephone 
number, or a number that has moved to a new exchange. Therefore, all 
numbers in that exchange (associated with switch 14) must be checked for 
LNP. Out-of-band communications are established between switch 22, 
through Signal Transfer Point (STP) 24 to a LNP database 26. LNP 
database 26 maintains a record of ported numbers. A Local Routing 
Number (LRN) is returned to switch 22 which permits switch 22 and 
switch 16 to establish a trunk connection for voice communications 
between telephones 20 and 12. 

Fig. 2 is a schematic block diagram of a prior art 
communication network 10 where special services are being provided. 
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Specifically, Fig. 2 depicts the rerouting of voice communications and 
Signaling System 7 (SS7) signals. Initially, a call from originating 
telephone 40 is attempting to terminate to a mobile subscriber 
terminating telephone 42. The call arrives at the last switch outside of a 
5 mobile subscriber's home switch, (N-l) switch 44, without a check having 
been performed to determine if the number has been ported to another 
exchange or carrier. In the second step, of checking the LNP database 46, 
the Mobile Directory Number (MDN) is determined not to need redirection 
(i.e., the number has not been ported), 

10 In step 3 the call is delivered to the home MSG 48. In step 4 

the call is delivered to a service node 50 for special feature handling. 
Examples of special features include prepaid service platforms, where a 
customer has a prepaid account that is debited as the call progresses, and 
call attendant services which require caller input, such as automated 

15 recordings that redirect calls for services in response to voice or dialing 
prompts from the telephone user. 

In step 5 the call is returned to the MSC 48 for routing to the 
final destination, terminating telephone 42. In step 6 the call is 
completed, delivered to the terminating telephone 42 or routed to another 

20 destination. As depicted, switch 48 is a Mobile Switching Center (MSC) 
and terminating telephone 42 is a wireless telephone. However, the same 
principles apply when switch 48 is a Class-5 landline switch (SSP) and 
terminating wireless telephone 42 is a landline telephone. Generally, 
MSC and Class-5 switches are referred to herein as a terminating switch 

25 to cover both wireless and landline applications. 
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Fig. 3 is a schematic block diagram of a prior art 
communication network 10 requiring a loop-around circuit for voice 
communications. Initially, a call is attempting to terminate with mobile 
subscriber terminating telephone 42. The call arrives at the last switch 
5 outside the MSC 48, namely (N-l) switch 44 ? without a check having been 
performed to determine if the terminating telephone 42 has a telephone 
number that has been ported to another carrier, or if the number is 
associated with a new exchange. In step 2 the MDN is determined not to 
need redirection after a check with LNP database 46. That is, the number 

10 has not been ported and has not been converted to an LRN. 

In step 3 the call is delivered to MSC 48. In step 4 the call is 
forwarded using ISUP trunks to an SCP 52 for special feature handling. 
The SCP 52 is now a network element controlling the call using ISUP 
signaling. Node 52 can perform special handling using ISUP. For 

15 example, a call can be recalled to the SCP 52 for diversion to another 
destination or call release. Examples of these procedures include prepaid 
services and call attendant redirection services, including time-of-day 
redirection schedules. The physical voice path is a loop-around circuit 54 
on the MSC 48. Only the ISUP (out-of-band) signaling is routed to SCP 

20 52. Switch 52 must be inserted to monitor the out-of-band control signal 
communications. For example, the length of the call must be monitored 
and compared to the prepaid account. Therefore, the control signals 
indicating the start and finish of the voice communication are monitored. 
The SCP 52 checks the out-of-band messages to determine whether 

25 terminating telephone 42 is allowed to receive this call (i.e., has enough 
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money). All progress messages, such as Setup and Teardown messages, 
associated with this call are communicated through SCP 52. 

In step 5 the call is forwarded to the MSC 48 for routing to 
the final destination. From the perspective of the MSC 48, the incoming 
5 initial address message (IAM) appears to be a new incoming call requiring 
call completion. The called number of the IAM originating from the SCP 
52 may or may not be modified depending on the feature requirements. In 
step 6 the call is completed, delivered to terminating telephone 42, or 
routed to another destination. 

10 Using the procedures described in Figs. 2 and 3, a dedicated 

telephone number range can be used to alert a switch of a subscriber 
requiring special services - for example, a dedicated 10,000 number block, 
such as all the telephone numbers in the range between 206-419-0000 and 
206-419-9999 can be set aside. Such a 10K number block can be used to 

15 alert the system switches that a telephone number requires prepaid 
subscriber services. However, such a service would require the subscriber 
to change telephone numbers to receive such special services. Therefore, 
using 10K number blocks to provide notification to the system of 
subscribers requiring special services creates a corresponding 

20 inconvenience to the subscribers. In fact, many subscribers are unwilling 
to change telephone numbers in exchange for a telephone number with 
enhanced capacities. Further, the use of loop-arounds in the system to 
monitor the special services requires additional system resources and 
additional system process steps. 

25 It would be advantageous if so-called "tl" circuit cards, 

specifically dedicated to provide special services which engage loop-around 
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features in a system switch, could be eliminated. Further, it would be 
advantageous if specially dedicated tl circuit cards could be replaced with 
conventional tl circuit cards to expand the ability of the system to process 
conventional telephone calls. 

It would be advantageous if a telephone subscriber could 
receive additional services from the network without having to change 
their telephone number. 

It would be advantageous if an LNP database could be used 
to identify customers who are receiving special services from the network. 

It would be advantageous if the LRN, provided from a LNP 
database, could be used to route calls to special service nodes when calls 
are made to customers receiving these special services. 

Summary of the Invention 

Accordingly, the present invention provides a method for 
establishing trunk routes, or out-of-band signals through a virtual switch 
in a quasi-associated signaling system network. The method begins with 
a request to complete a call to a terminating telephone with a first 
telephone number. Then, it is determined if the number is ported. If 
ported, an LNP database is searched for LRN instructions associated with 
the first number. The LRN instructions direct the signaling to a service 
node. Depending upon the node type, the service node is inserted into 
either the voice or out-of-band signal path to monitor communications to 
the first telephone number. The service node replaces the loop -around 
process in some applications. 
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Specifically, a Service Control Point (SCP), or some other 
service platform, is provided to act as the virtual switch to monitor out-of- 
band communications. A special class of ported telephone numbers are 
used to access LRNs which route out-of-band communications from a 
switch point to the virtual node SCP. The SCP, once engaged, establishes 
a switching protocol whereby the trunking path is completed. Then, the 
SCP can monitor the associated out-of-band communications in the trunk 
path. The out-of-band messaging provides information about the calling 
party, the called party, the start of the call, and the end of the call. In 
response to the monitoring, special services are provided to the telephone 
receiving the call. The monitoring can also result in a billing step that is 
responsive to monitoring the out-of-band communications of the receiving 
telephone. 

Alternately, the service node can be an SSP or Intelligent 
Peripheral (IP) which can be inserted into the voice communications path 
to the device with the first telephone number. Then, special voice-related 
services can be monitored without the necessity of additional switches in 
the call path. 

A system for establishing signal paths for special services in 
a communications network is also provided. The system includes a 
terminating telephone to receive a call and a service node connected in the 
signal path to the terminating telephone. An LNP database with a list of 
LRNs cross-referenced with ported telephone numbers supplies LRN 
instructions to the service node. The service node provides network 
services to the terminating telephone in response to being connected in 
the signal path to the terminating telephone. 

GrayCary\SD\1335945.1 n 
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As above, the service node is either an SCP connected in the 
out-of-band signal path to the terminating telephone, or an SSP or IP 
connected in the voice communications signal path to the terminating 
telephone. 

5 

Brief Description of the Drawings 

Fig. 1 is a schematic block diagram illustrating the concept of 
LNP in a communications network (prior art). 



10 Fig. 2 is a schematic block diagram of a prior art 

^3 communication network where special services are being provided. 

Kl Fig. 3 is a schematic block diagram of a prior art 

fij communication network requiring a loop -around circuit for voice 

M: communications. 

q 15 Fig. 4 is a schematic block diagram of a quasi- associated 



signaling communications network, including a system for establishing 

network signal paths. 

Fig. 5 is a schematic block diagram illustrating an alternate 

aspect of the system of Fig. 4 for establishing signal paths. 
20 Fig. 6 is a chart presenting an alternate representation of the 

method for establishing a signal path using a service node, cross- 
referenced to Figs. 4 and 5. 

Fig. 7 is a flowchart illustrating a method for establishing 

network signal paths. 
25 Fig. 8 is a flowchart illustrating the present invention of Fig. 

7, using the service node as a trunk connection. 
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Fig. 9 is a flowchart illustrating a method for using a service 
node to bill communication network services to a terminating remote 
communication device, or terminating telephone. 

Detailed Description of the Preferred Embodiment 

Fig. 4 is a schematic block diagram of a quasi-associated 
signaling communications network, including a system 100 for 
establishing network signal paths. In step 1 a call is placed by telephone 
102 attempting to terminate to a mobile subscriber's terminating remote 
communication device, or terminating telephone 104. The terminating 
telephone 104 has a first telephone number, or MDN in wireless 
applications. The terminating telephone 104 sends and receives voice 
communications. The call arrives at the last switch, (N-l) Switch Signal 
Point (SSP)106, outside of a mobile subscriber's terminating switch. At 
this point in the call, no check has been made to determine if the first 
telephone number of the terminating telephone 104 has been ported to 
another carrier or to a new exchange. Alternately stated, an originating 
remote communication device, or originating telephone 102 is connected to 
an LEC (N-l) switch 106. The originating remote communication device 
102 originates and dials the first telephone number of the terminating 
telephone 104. The (N-l) switch 106 includes mechanisms which initiate 
a determination of whether the first telephone number of the terminating 
telephone 104 is a ported number. The (N-l) switch 106 initiates out-of- 
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band communication signals with the LNP database 108 to determine the 
LRN of the first telephone number. 

In step 2 a determination has been made at LNP database 
108 that the MDN, or first number, requires redirection. That is, the first 
5 number has been provisioned to indicate that it is a ported number. The 
LRN associated with the first number next directs the call to a service 
node 110. Specific telephone numbers are marked as ported numbers in 
the LNP database 108 for specific services. These ported telephone 
numbers direct the calls to a particular LRN. The LNP database 108 

10 including a cross-referenced list of ported telephone numbers and LRNs. 
The LNP database 108 supplies the LRN instruction to the service node 
110 in response to the provision of the first telephone number of the 
terminating telephone 104. That is, the (N-l) switch 106 initiates 
communication with the service node 110 in response to receiving the 

15 LRN associated with the first telephone number of the terminating 
telephone 104. 

In step 3 the call is delivered to the SCP service node 110 
using ISUP signaling. The service node 110 is connected in the signal 
path to the terminating telephone 104. However, the voice path is directly 

20 connected to a terminating switch 112. In a landline telephone system, 
terminating switch 112 is a Class-5 landline switch or SSP (not shown), 
and a landline connection connects the switch to landline terminating 
telephone 104. A Class-5 switch supports trunk calls to other switches 
and direct lines to telephones. As shown, terminating switch 112 is an 

25 MSC for a wireless network, and signal connections between MSC 112 
and the terminating telephone involve a wireless communications link. 
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The voice path does not pass through the SCP 110, however; the SCP 110 
is connected in the out-of-band signal path to the terminating telephone 
104. Voice communication signals, as used herein, mean the information 
content transferred between telephone users, such as DSO signals. 
Typically, this "call" is a voice communication between individuals using 
terminating telephone 104 and originating telephone 102. However, the 
information content of the call can also be digital data signals, such as 
those used to support the modem or Internet protocol signals. The SCP 
110 inserts itself into a call to process the monitoring of connect time, 
redirecting calls for announcements, and disconnecting calls that exceed 
specific thresholds. The key to the insertion is that the SSP 110 continues 
to receive and pass on all of the call progress SS7 ISUP messages between 
the switches 106 and 112, while simulating trigger events within the 
virtual switch 110. 

The SS7 Voice trunks between the MSC 112 and the (N-l) 
LEC Switch 106 can be shared trunks (not dedicated for a particular 
service). This is accomplished in the SCP 110 by modifying the point 
codes in the initial address message (IAM). That is, for calls not 
concerning SCP 110, such as when the called or calling party is not a 
subscriber, the SCP 110 just performs a pass-through function (passing 
slightly modified IAMs to next switch) for non-subscriber voice calls. 

The SCP 110 is a network element controlling the call using 
ISUP signaling, and the SCP 110 provides network services to the 
terminating telephone 104 in response to being connected in the signal 
path. The SSP 110 can perform special feature handling using ISUP. For 
example, the call can be recalled to the SCP 110 for diversion to another 
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destination or call release. Such services include prepaid plans where the 
mobile subscriber of the terminating telephone 104 has a prepaid account. 
The SCP 110 monitors the length of the call, or any other services 
performed, and debits the account for the monitored services. Other 
5 services include single number service and call attendant redirection 
services, such as redirecting calls using a time-of-day schedule. The 
service node 110 monitors communications with the terminating 
telephone 104 to provide billing information associated with network 
services used by the terminating telephone 104. The SCP 110 is 

10 considered a virtual switch because the physical voice path between the 
(N-l) switch 106 and the MSC 112 becomes a virtual loop-around circuit. 

In step 4 the ISUP portion of the call is forwarded to the 
MSC 112 for routing to the final destination. As mentioned above, the 
invention's use of the SCP 110 as a service node is equally applicable 

15 where terminating switch 112 is either an MSC or SSP. When the 
terminating telephone 104 is a landline telephone, an SSP 112, shown as 
MSC 112, is associated with the first telephone number of the terminating 
telephone 104, and the SCP 110 creates a trunk connection to the SSP 112 
from the (N-l) switch 106. Depending on the application, the out-of-band 

20 signaling message may or may not be modified. In step 5 the call is 
completed, either delivered to the terminating telephone 104 or routed to 
another destination. When the terminating telephone 104 is a wireless 
telephone (as shown), the MSC 112 is connected to the terminating 
telephone 104 through a wireless medium. As is well known in the art, 

25 the communications between the MSC 112 and the terminating telephone 
104 involve the use of traffic and control channels. 
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Fig. 5 is a schematic block diagram illustrating an alternate 
aspect of the system of Fig. 4 for establishing signal paths. In Step 1 an 
originating remote communication device, or originating telephone 102, is 
attempting to terminate a call to a mobile subscriber's terminating remote 
5 communication device, or terminating telephone 104, having a first 
telephone number. The call arrives at the last switch, switch (N-l) 106, 
outside of a mobile subscriber's serving switch. At this point in the call, 
no check has been made to determine if the first telephone number of the 
terminating telephone 104 has been ported to another carrier. 

10 I n step 2 a determination has been made at the LNP 

database 108 that the first number (MDN) requires redirection. That is, 
the first number has been provisioned to indicate that it is a ported 
number. Further, the LRN associated with the first number next directs 
the call to a service node 114. 

15 In step 3 the call is delivered to the service node 114 for 

special features handling. The service node 114 is selected from the group 
including Intelligent Peripherals (IP)s, Service Switching Point (SSP), and 
combinations of IPs and SSPs, connected in the voice communication 
signal path to the terminating telephone 104. Examples of the services 

20 offered include prepaid service platforms and call attendant redirection 
services which require caller input, such as platforms and automated 
recordings that redirect calls for services in response to voice or dialing 
prompts from the telephone user. 

Service node 114, while providing services for the 

25 terminating telephone 104, acts as a trunk connection, reducing the total 
number of legs, or switches involved in terminating the call. Because of 
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the switches replaced using service node 114, it can be considered a 
virtual switch while simultaneously performing as an actual trunk 
connection switch. When the service node 114 is an IP, it provides 
network services including voice mail, voice recognition, call screening, 
and other services involving voice capture and announcement. 

In step 4 the call is forwarded to the MSC 112 for routing to 
the final destination. In step 5 the call is completed to the terminating 
telephone 104 or routed to another destination. As above, the use of 
service node 114 is equally applicable when the terminating telephone 104 
is a landline telephone. In this scenario the MSC 112 would be depicted 
as an SSP (not shown). 

Fig. 6 is a chart presenting an alternate representation of the 
method for establishing a signal path using a service node, cross- 
referenced to Figs. 4 and 5. SpeciaUy, Fig. 6 depicts the implementation 
of the present invention in a wireless environment. However, the concept 
is equally applicable to landline telephone networks. In step 150, a 
subscriber dials a ported number, such as (206-123-4567). In step 152, the 
N-l Switch 106 (Switch ID = A) does a LNP Query and reports back an 
LRN in the Return Result. 

In step 154, the N-l Switch 106 translates the LRN into a 
route to the service node 110/114. In step 156, an IAM is sent to the 
service node 110/114 with the LRN Forward Call Indicator set to 1, 
indicating that an LNP dip had occurred. The service node 110/114 
(Switch ID = B) receives the IAM, looks up the called party number in its 
database and determines if the call needs to receive Service X (i.e., 
Enhanced Prepaid Service or equivalent). In step 158, the service node 
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110/114 formulates a new IAM with its Point Code and sends the IAM to 
the MSC 112 (Switch ID = C). In step 160, the MSC 112 receives the IAM, 
acknowledges the IAM with the Address Complete (ACM) and sends a 
Location Request to the HLR. As the service node 110/114 receives the 
Address Complete (ACM) from the MSC 112, it forwards it to the 
originating switch 106. 

In step 162, the HLR goes through normal call processing to 
find the mobile 104 (either at the Serving MSC or by using the Route 
Request processing). The HLR returns the Location Request Return 
Result back to the MSC 112. In step 164, the MSC 112 pages the mobile 
104. Assuming the mobile 104 answers, step 166 includes the MSC 112 
sending the Answer (ANM) back to the service node 110/114. In step 168, 
the service node 110/114 receives the ANM message and returns the 
Answer to the originating switch 106. A call path is established between 
the originator telephone 102 and the called party telephone 104. 

One additional benefit of using the LNP method of the 
present invention for redirecting calls to the service node configured as 
SCP (Virtual Switch) 110 is that "ISUP Loop Around" trunks are not 
required for calls originating from the LEC. The LNP redirection 
capability allows the network to manage new services without requiring 
dedicated "10K" blocks of translations in the MSC. Each new service can 
be given a new Local Routing Number to identify the particular service. 

Fig. 7 is a flowchart illustrating a method for establishing 
network signal paths. Although the process is numbered for clarity in the 
presentation, no order should be inferred from the numbering unless 
explicitly stated. Step 200 begins with a quasi-associated signaling 
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communications network. Step 202 receives a first telephone number for 
a terminating remote communication device, or terminating telephone. 
Step 204 searches for the Local Routing Number (LBN) instructions 
associated with the first telephone number. Step 206, following the LRN 
instructions, establishes a signal connection to a service node which 
monitors services. Step 208 establishes a signal connection between the 
service node and the terminating telephone. Step 210 is a product where 
the service node monitors signals to the terminating remote 
communication device. 

In some aspects of the invention Step 200 includes an SCP as 
the service node. Then, the signal connection between the SCP and the 
terminating telephone in step 208 is an out-of-band signal connections, 
and the monitoring the signals by the service node in Step 210 includes 
the SCP monitoring out-of-band signals to and from the terminating 
telephone. The services include prepaid caller and universal number 
plans where the telephone user retains the same telephone number for a 
variety of telephone services. 

Fig. 8 is a flowchart illustrating the present invention of Fig. 
7, using the service node as a trunk connection. That is, the 
establishment of a signal connections in steps 206 and 208 includes 
establishing a trunk route for voice communications through the service 
node. In this scenario, the service node is either an IP, an SSP, or a 
combination of the two. When the service node is an IP, step 212, uses 
the IP to monitor voice communication services. The voice communication 
services include voice mail, call screening, voice recognition, and other 
services involving voice capture and announcement. 
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Returning to Fig. 7, step 200 includes accessing an LNP 
database in some aspects of the invention. Then, in step 202a it is 
determined if the first telephone number is a ported number, and in step 
202b a search is made for the first telephone number in an LNP database. 
Step 204 includes retrieving the LRN associated with the first telephone 
number from the LNP database. 

In other aspects of the invention step 200 includes an 
originating remote communication device, or originating telephone. Then, 
in step 201 the originating telephone initiates voice communications with 
the terminating telephone. Step 202, the reception of the first telephone 
number, includes the originating telephone dialing the first telephone 
number. 

In some aspects of the invention, step 200 includes accessing 
a terminating switch and an SSP. The establishment of a signal 
connection in step 208 includes sub-steps. Step 208a routes voice 
communications between the terminating telephone and a terminating 
switch associated with the terminating telephone. Step 208b makes a 
trunk connection between the terminating switch and an (N-l) SSP, and 
step 208c routes voice communications between the (N-l) SSP and the 
originating telephone. 

In some aspects of the invention step 200 includes a wireless 
telephone as the terminating telephone and an MSC wireless network 
terminating switch. Then, the use of an LRN instructions to establish a 
signal connection in step 208 includes establishing voice communications 
between the MSC and the terminating telephone. 
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Fig. 9 is a flowchart illustrating a method for using a service 
node to bill communication network services to a terminating remote 
communication device, or terminating telephone. Step 300 starts with a 
communications network. Step 302 enters the telephone number of the 
5 terminating telephone. Step 304 determines the Local Routing Number 
(LRN) associated with the telephone number. Step 306, in response to the 
LRN, accesses a service node in the signal path to the terminating 
telephone. Step 308 monitors the communications with the terminating 
telephone, using the service node to determine the service provided. Step 

10 310 is a product where the terminating telephone is billed in response to 
the monitored services. 

In some aspects of the invention, the terminating telephone 
is a wireless telephone. A further step, step 303, determines if the 
telephone number (MDN) of the wireless telephone is a ported number. 

15 Then, the LRN determination made in step 304 includes searching an 
LNP database of ported numbers to find the LRN. 

In some aspects of the invention, the service node is an SCP. 
The monitoring of communications in step 308 includes monitoring out-of- 
band communication signals to the terminating telephone. Step 308 

20 monitors services selected from the group including caller prepaid plans 
and universal number plans. 

In other aspects of the invention, step 300 provides that the 
service node is selected from the group including of Intelligent Peripherals 
(IP)s, Service Switching Point (SSP), and combinations of IPs and SSPs. 

25 Then, the monitoring of communications in step 308 includes monitoring 
voice communications. When step 300 provides an IP service node, step 
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308 includes the monitored services being selected from the group 
including call screening, voice activation services, and voice mail. 

A system and method have been provided for inserting a 
virtual switch into the trunk and out-of-band linkage between 
5 communicating elements in a telephone network. The virtual switch 
permits the network to provide special services to the called party. 
Further, the virtual switch operates as a convenient point to monitor 
communications for the purpose of service billing. The present invention 
uses LNP and the PSTN trunks as a virtual loop-around trunks for 
10 applications that traditionally use MSC loop-arounds, such as with pre- 
paid or calling party pays service. An LNP is used to redirect termination 
attempts to a special service platform prior to reaching the MSC. Other 
variations and embodiments of the invention will occur to those skilled in 
the art. 

15 

What is claimed is: 



GrayCaiy\SD\1335945.1 
103567-157837 



19 



Atty. Docket: 1999-0363 (A WS483) 



CLAIMS 



1. In a quasi-associated signaling communications 
network including a terminating remote communication device, a method 
5 of establishing a network signal path, the method comprising: 

receiving a first telephone number for a terminating remote 
communication device; 

searching for Local Routing Number (LRN) instructions, 
associated with the first telephone number; 

10 us ing the LRN instructions, establishing a signal connection 

to a service node which monitors services; 

establishing a signal connection between the service node 
and the terminating remote communication device; and 

using the service node, monitoring signals to the terminating 
15 remote communication. 



2. The method of claim 1 wherein the service node is a 
Service Control Point (SCP); 

in which the signal connection between the service node and 
the terminating remote communication device is an out-of-band signal 
20 connection; and 

in which the monitoring of signals by the SCP includes 
monitoring out-of-band signals. 
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3. The method of claim 2 in which monitoring the out-of- 
band signals includes determining the network services provided to the 
terminating remote communication device. 

4. The method of claim 3 in which the monitoring of 

5 services includes determining services selected from the group including 
prepaid caller plans and universal number plans. 

5. The method of claim 1 in which the establishment of a 
signal connection between the service node and the terminating remote 
communications device includes establishing a trunk route for voice 

1 0 communications . 

6. The method of claim 5 wherein the service node is 
selected from the group including Intelligent Peripherals (IP)s, Service 
Switching Point (SSP), and combinations of IPs and SSPs. 

7. The method of claim 6 wherein the service node is an 
15 IP, the method further comprising: 

establishing a signal connection through the IP to monitor 
voice communications services selected from the group including voice 
mail ? call screening, voice recognition, and other services involving voice 
capture and announcement. 
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8. The method of claim 1 wherein a Local Number 
Portability (LNP) database is accessed, the method further comprising: 

determining if the first telephone number is a ported 

number; 

searching for the first number in an LNP database; and 
in which the search for the associated Local Routing Number 
(LRN) includes retrieving the LRN instructions from the LNP database. 

9. The method as in claim 8 wherein an originating 
remote communication device is provided, the method further comprising: 

using the originating remote communication device, 
initiating a voice communication with the terminating remote 
communication device; and 

in which the reception of the first telephone number includes 
the originating remote communication device dialing the first telephone 
number. 

10. The method of claim 9 wherein an (N-l) Switch Signal 
Point (SSP) and a terminating switch are accessed, and in which 
establishment of the signal connection between the service node and the 
terminating remote communications device includes: 

routing voice communication between the terminating 
remote communication device and a terminating switch associated with 
the terminating remote communication device; 

trunking between the terminating switch and an (N-l) SSP; 

and 
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routing the voice communications between the (N-l) SSP and 
the originating remote communication device. 

11. The method of claim 10 wherein the terminating 
remote unit is a wireless telephone and the terminating switch associated 

5 with the first number is a Mobile Switching Center (MSC) for a wireless 
network; and 

in which routing of voice communications between the 
terminating switch and the terminating remote communication device 
includes establishing voice communication between the MSC and the 
10 terminating remote communication device. 

12. In a quasi-associated signaling communications 
network, a system for establishing network signal paths comprising: 

a terminating remote communication device, having a first 
15 telephone number, to send and receive voice communications; 

a service node connected in the signal path to said 
terminating remote communication device; 

a Local Number Portability (LNP) database including a 
cross-referenced list of ported telephone numbers and Local Routing 
20 Numbers (LRN)s, said LNP database supplying the LRN instruction to 
said service node in response to the provision of the first telephone 
number of said terminating remote communication device; 

and in which said service node provides network services to 
said terminating remote communication device in response to being 
25 connected in the signal path. 
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13. The system of claim 12 in which said service node is a 
Service Control Point (SCP) connected in the out-of-band signal path to 
said terminating remote communication device. 

14. The system of claim 13 in which said SCP monitors 
out-of-band communications to provide network services selected from the 
group including caller prepaid and universal number plans. 

15. The system of claim 12 in which said service node is 
selected from the group including Intelligent Peripherals (IP)s, Service 
Switching Point (SSP), and combinations of IPs and SSPs, connected in 
the voice communication signal path to said terminating remote 
communication device. 

16. The system of claim 15 in which said service node is an 
IP to provide network services selected from the group including voice 
mail, voice recognition, call screening, and other services involving voice 
capture and announcement. 

17. The system of claim 12 further comprising: 

a terminating switch associated with the first telephone 
number of said terminating remote communication device; and 

in which said service node creates a trunk connection to said 
terminating switch. 
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18. The system of claim 17 in which said terminating 
remote communication device is a wireless telephone; 

in which said terminating switch is a Mobile Switching 
Center (MSC) for a wireless network, said MSC being connected to said 
terminating remote communication device through a wireless medium. 
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19. The system of claim 17 further comprising: 
an (N-l) Switch Signal Point (SSP); 

an originating remote communication device connected to 
said (N-l) SSP, said originating remote communication device originating 
and dialing the first number of said terminating remote communication 
device; 

in which said (N-l) SSP includes mechanisms for initiating 
the determination of whether the first telephone number of said 
terminating remote communication device is a ported number; 

in which said (N-l) SSP initiates out-of-band communication 
signals with said LNP to determine the LRN of the first telephone 
number; and 

in which said (N-l) SSP initiates communication with said 
service node in response to receiving the LRN. 

20. The system of claim 12 in which said service node 
monitors communications with said terminating remote communication 
device to provide billing information associated with network services 
used by said terminating remote communication device. 

21. In a communications network, a method for using a 
service node to bill a terminating telephone for network services, the 
method comprises: 

entering the telephone number of the terminating telephone; 
determining the Local Routing Number (LRN) associated 
with the telephone number of the terminating telephone; 
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in response to the LRN, creating a service node in the signal 
path to the terminating telephone; 

monitoring the communications with the terminating 
telephone using the service node to determine the service provided; and 

billing the terminating telephone in response to the 
monitored services. 



22. The method of claim 21 wherein the terminating 
telephone is a wireless telephone, and further comprises: 

determining if the telephone number of the wireless 
10 telephone is a ported number; and 

in which the LRN determination includes searching a Local 
Number Portability (LNP) database of ported numbers to find the LRN. 

23. The method of claim 22 wherein the service node is a 
Service Control Point (SCP); 

15 i n which the monitoring of communications includes 

monitoring out-of-band communication signals to the terminating 
telephone; and 

in which the monitored services are selected from the group 
including caller prepaid plans and universal number plans. 

-° 24. The method of claim 22 wherein the service node is 

selected from the group including Intelligent Peripherals (IP)s, Service 
Switching Point (SSP), or combinations of IPs and SSPs; and 



Gray Cary\SD\ 13 35945.1 
103567-157837 



27 



Atty. Docket: 1999-0363 (AWS483) 



in which the monitoring of communications includes 
monitoring voice communications. 

25. The method of claim 24 in which the service node is an 

IP; and 

in which the monitored services are selected from the group 
including call screening, voice activation services, and voice mail. 

### 
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SYSTEM AND METHOD OF USING 
LOCAL NUMBER PORTABILITY (LNP) TO REDIRECT 
5 TERMINATING CALLS TO A SERVICE NODE 



Abstract of the Invention 



A system and method are provided for using Local Number 

10 Portability (LNP) and the public switched telephone network (PSTN) 
trunks as virtual loop-around trunks. Present invention LNP structures 
and processes redirect calls to avoid the creation of loop-around trunks 
from calls generated in the local exchange carrier (LEC) requiring services 
such as prepaid caller and calling party pays. A virtual trunk switch is 

15 created using a Switch Control Point (SCP). Telephone numbers 
requiring special services are ported and stored in a LNP database. 
Numbers requiring special services are flagged with a LRN that identifies 
a special service switch which is either an SSP or an SCP. The LRN 
initiates communication between the local exchange switch and the 

20 special service switch. Once engaged, the special service switch protocols 
create the trunk links. By monitoring these trunk links, the special 
service switch is able to monitor the in-band communications, and so 
provide the special services. Similar processes are provided using the 
LNP to insert either a Service Switching Point (SSP) or an Intelligent 

25 Peripheral (IP) in the network trunk to provide services with a fewer 
number of switch connections. 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 

name. 

I believe I am an original, first and joint inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled System And Method 
Of Using Local Number Portability (LNP) To Redirect Terminating Calls To A 
Service Node, the specification of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by an amendment, if any, 
specifically referred to in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material 
to patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 1 19(a- 
d) or 365(a-b) of PCT or foreign application(s) for patent or inventors' certificate listed 
below or priority benefits under 119(e) of any United States provisional application(s) 
listed below and have also identified below any foreign application for patent or 
inventors' certificate having a filing date before that of the application on which priority 
is claimed: 

None 

I hereby claim the benefit under Title 35, United States Code, 120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, 112, we acknowledge the 
duty to disclose all information known to us to be material to patentability as defined in 
Title 37, Code of Federal Regulations, 1.56 which became available between the filing 
date of the prior application and the national or PCT international filing date of this 
application: 



None 
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I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 

I hereby appoint the following attorney(s) with full power of substitution and 
revocation, to prosecute said application, to make alterations and amendments therein, to 
receive the patent, and to transact all business in the Patent and Trademark Office 
connected therewith: 



Samuel H. Dworetsky 
Thomas A. Restaino 
Michele L. Conover 
Cedric G. DeLaCruz 
Rohini K. Garg 
Benjamin S. Lee 
Robert B. Levy 
Susan E. McHale 
Jeffrey M. Navon 
Alfred G. Steinmetz 



(Reg. No. 27873) 
(Reg. No. 33444) 
(Reg. No. 34962) 
(Reg. No. 36498) 
(Reg. No. 45272) 
(Reg. No. 42787) 
(Reg. No. 28234) 
(Reg. No. 35948) 
(Reg. No. 32711) 
(Reg. No. 22971) 



I also appoint Terrance A. Meador (Reg. No. 30298), Travis L. Dodd (Reg. No. 
42491), Charles D. Gavrilovich, Jr. (Reg. No. 41031), John J. Oskorep (Reg. No. 41234) 
and Gerald W. Maliszewski (Reg. No. 38054) of Gray Cary Ware & Freidenrich as 
associate attorneys, with full power to prosecute said application, to make alterations and 
amendments therein, and to transact all business in the Patent and Trademark Office 
connected therewith. 



Please address all correspondence to Mr. S. H. Dworetsky, AT&T Corp., P.O. 
Box 4110, Middletown, New Jersey 07748. Telephone calls should be made to Samuel 
H. Dworetsky at 908-221-5234. 
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